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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: page 12, line 
6, "filteringoperations" should be "filtering operations". Page 15, "equlier" should be 
"equalizer". 

Appropriate correction is required. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference characters "88 " and "56" have both been used to designate a filter. 
The quality of the drawing filed on 02/22/02 is poor. In addition, the drawing must show 
every feature of the claimed invention, therefore the second processing element the 
second feedback filter and the second feedforward filter, as recited in the claimed must 
be shown or the feature canceled from the claims. Corrected drawing sheets in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Claim Objections 

3. Claims 5-10 and 14-16 are objected to because of the following informalities: 
Claim 5, line 8, "feedforward" should be "feedback". 

Claim 6, line 2, "received" should be "receive". 
Claim 7, line 3, "form" should be "forms". 
Claim 8, line 2, "form" should be "forms". 

Claim 14, line 1, after "the"; "further" should be deleted. The same comment applies to 
claim 15, line 2. 

Claims 9, 10 and 16 are likewise objected because of their dependency to an objected 
claim. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 17-20 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 17, line 5 recites "said method" however, it is unclear as to whether said 
method refers to "the method of communicating" recited in line 1 or "the method for 
operating recited in line 4. 
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Claim 18, line 3, the limitation "the sending station" lacks of proper antecedent 

basis. 

Note that claim 19 and 20 are likewise rejected because of their being dependent 
on a rejected claim. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

7. Claims 1,2,4, 6, and 1 7 are rejected under 35 U.S.C. 1 02(e) as being 
anticipated by Al-Dhahir et al US Patent No. 6,870,882. 

As per claim 1 , Al-Dhahir et al teaches a MIMO communication system see fig. 1 
having a receiving station (see fig. 1) that receives at least a first data vector 
transmitted thereto upon a communication channel (see fig. 1), the at least the first data 
vector formed of received symbols see col. 4, lines 18-19, an improvement of apparatus 
for operating upon the data vector, once received at the receiving station (fig. 1), said 
apparatus comprising: at least a first processing element 22 coupled to receive 
indications of the at least the first data vector received at the receiving station (see fig. 
1 ), said first processing element (22) for forming optimized feedforward filter 
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parameters and optimized feedback filter parameters (see outputs of processor 22) , the 
optimized feedforward and feedback filter parameters (outputs of processor 22) used to 
perform interference cancellation and prefilter operations at the receiving station in 
filters 23 and 26 (see abstract). 

As per claim 2, Al-Dhahir et al further teaches further teaches that the receiving 
station (fig. 1 ) further comprises at least a first feedforward filter 23 coupled to receive 
indications of the at least the first data vector, wherein said first processing element 22 
is coupled to the first feedforward filter 23, and wherein the optimized feedforward filter 
parameters formed by said first processing element 22 are provided to the first 
feedforward filter 23, values of the optimized feedforward parameters ( see output of 
processor 22) used at the first feedforward filter 23 to define filter characteristics of the 
first feedforward filter 23 and feedforward filtering operations performed upon the 
indications of the first data vector see inputs of filter 23. 

As per claim 4, Al-Dhahir et al further teaches the receiving station (fig. 1 ) further 
comprises at least a first feedback filter 26 coupled to receive indications of the at least 
the first data vector (output of filter 23), wherein said first processing element 22 is 
coupled to the first feedback filter 26, and wherein the optimized feedback filter 
parameters formed by said first processing element 22 are provided to the first feedback 
filter 26, values of the optimized feedback parameters used at the first feedback filter 
(26) to define filter characteristics thereof. 

As per claim 6, the receiving station (Fig. 1) further comprises a feedforward 
filter 23 coupled to receive values representative of the first data vector (see output of 
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sampler 20) said first processing element 22 is coupled to the first feedforward filter23 
and wherein the optimized feedforward filter parameters formed by said first processing 
element 22 are provided to the first feedforward filter 23, values of the optimized 
feedforward parameters used at the first feedforward filter 23 to define filter 
characteristics of the first feedforward filter 23, the first feedforward filter 23 forming a 
first feedforward-filtered signal (see output of filter 23) , the first feedforward-filtered 
signal (output of filter 23) forming the indications of the at least the first data vector 
(output of sampler 20). 

As per claim 1 7, see claim 1 . 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 3, 5, 1 1, 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Al-Dhahir et al in view of Ishikawa et al. 

As per claim 3, as applied to claim 1 above, Al-Dhahir et al teaches every feature 
of the claimed invention. In addition, it teaches the feedforward filter includes a first filter 
and a second filter see fig. 2. However, it fails to teach a second processing element 
coupled to the second filter to received optimized feedforward parameters. It only 
teaches that the processor 22 is configured to provide optimized feedforward 
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parameters to the second filter. Ishikawa et al teaches a second processing element 
201 to generate output signal (optimized feedforward parameters) to the second filter 37 
However, modifying Al-Dhahir et al by incorporating a second processor to generate 
optimized feedforward parameters to the second filter as suggested by Ishikawa et al 
would have been obvious to one skill in the art so as to satisfy system design 
requirements. In addition, such modification would have enhanced signal processing 
speed since the load of the single processor would have been shared between two 
processors. 

As per claim 5, the at least one data vector includes a first data vector and a 
second data vector (see output of sampler 20). Al-Dhahir et al further teaches that the at 
least the first feedback filter comprises a first feedback filter and at least a second 
feedback filter see fig. 2. However, it fails to teach a second processing element coupled 
to the second filter to received optimized feedback parameters. It only teaches that the 
processor 22 is configured to provide optimized feedback parameters to the second 
filter. Ishikawa et al teaches a second processing element 201 coupled to the second 
filter 43 to receive a signal (optimized feedback parameters). However, modifying Al- 
Dhahir et al by incorporating a second processor to generate optimized feedback 
parameters to the second filter as suggested by Ishikawa et al would have been obvious 
to one skill in the art and the motivation to do so would have been the same as provided 
I reference to claim 3 above. 

As per claim 1 1 , Al-Dhahir et al teaches every feature of the claimed invention 
and in addition it further teaches a plurality of antenna elements 21 and it fails however 
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to teach a plurality of processing elements corresponding in number with the plurality of 
antenna. It only shows one processing element coupled to the plurality of antennas. 
Ishikawa et al teaches a plurality of processing elements ((101 ) and (201)) 
corresponding in number with the plurality of antennas (1 1 and 21). However, modifying 
Al-Dhahir et al in such a way as to provide the same number of antennas as the number 
of processing elements as taught by Ishikawa would have been obvious to one skill in 
the art and the motivation to do so would have been the same as provided in claim 3 
above. 

As per claim 12, Ishikawa et al teaches the same number of receive-chain 
portions ((12, 14) and (22, 24)) as the number of processing elements (101 and 201). It 
would have been obvious to one skill in the art to provide the same number of receive- 
chain portions as the number of processing elements as taught by Ishikawa et al and 
the motivation to do so would have been the same as provided in reference to claim 3 
above. 

10. Claims 7- 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Al- 
Dhahir et al in view of Malkemes et al US Application S/N 2002/0106040 A1 . 

As per claim 7, as applied to claim 4, Al-Dhahir et al teaches every feature of the 
claimed invention but does not explicitly teach the receiving station further comprises a 
sequence estimator and wherein the first feedback filter to which the optimized 
feedback parameters formed by said first processing element are provided form part of 
the sequence estimator. Malkemes et al teaches a sequence estimator (fig. 3) and a 
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feedback filter 306 forming part of the sequence estimator (fig. 3). Given that fact it 
would have been obvious to one skill in the art to modify Al-Dhahir in such a way as to 
provide the feedback filter as part of a sequence estimator as suggested by Malkemes 
et al in order to improve prediction of received symbols as taught by Malkemes see 
paragraph 0019. 

As per claim 8, Al-Dhahir et al fail to teach that the feedforward filter form 
part of a sequence estimator. Malkemes teaches in fig. 3 that the feedforward filter 
forms part of a sequence estimator see fig. 3. Given that fact, it would have been 
obvious to one skill in the art to modify Al-Dhahir et al in such a way as to include the 
feedforward filter as part of the sequence estimator and the motivation to do so would 
have been the same as provided in reference to claim 7. 

As per claim 9, it would have been obvious to one skill in the art to modify 
Al-Dhahir et al in such a way that concurrent interference cancellation and prefilter 
operations are performed at the sequence estimator and the motivation to do so would 
have been the same as provided in reference to claim 7. 

As per claim 10, Malkemes teaches the sequence estimator (fig. 3) comprises a 
DFSE having a MLSE to which the feedback filter is connected in a feed back 
arrangement see fig 3. Given that fact it would have been obvious to one skill in the art 
to incorporate such a teaching in Al-Dhahir et al and the motivation to do so would have 
been the same as provided in reference to claim 7. 
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1 1 . Claims 1 3-1 6, 1 8 and 1 9 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Al-Dhahir et al in view of Dent US Patent No. 6,934,317. 

As per claim 13, as applied to claim 1 above, Al-Dhahir et al teaches every 
feature of the claimed invention but does not explicitly teach a joint encoder for 
encoding jointly a first and second data. Dent teaches a joint encoder 1310 (fig. 13) for 
encoding jointly a first and second data. Given that fact it would have been obvious to 
one skill in the art to incorporate such a teaching in Al-Dhahir et al in order to minimize 
system configuration and/or cost since one encoder would have been used rather than 
two encoders for respective signal stream. 

As per claim 14, it is well known in the art to puncture decoded signal prior for 
any transmission. Given that, it would have been obvious to one skill in the art to 
puncture the encoded signal prior to transmission in order to increase transmission rate 
since less data would have been transmitted. 

As per claim 15, note that Dent teaches that the encoder includes an interleaver 
see col. 20, line 49. It would have been obvious to incorporate such a teaching in Al- 
Dhahir et al in order to minimize error during reconstruction of the signal. 

As per claim 16, Dent further teaches a joint decoder 1940 (fig. 19) for 
reconstructing the received signal. Given that fact, it would have been obvious to one 
skill in the art to incorporate such a teaching in Al-Dhahir et al and the motivation to do 
so would have been the same as in claim 13. 

As per claim 18, see claim 13. 

As per claim 19, see claim 16. 
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12. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Al- 
Dhahir et al in view of Dent US Patent No. 6,934,317 and further in view of Malkemes et 
al US Application S/N 2002/0106040 A1 . 

As applied to claim 19 above, Al-Dhahir et al and Dent teaches the invention 
substantially as claimed but does not explicitly teach the receiving station further 
comprises a sequence estimator to perform concurrently the interference cancellation 
and prefiltering operations. Malkemes et al teaches a sequence estimator (fig. 3) to 
perform concurrently the interference cancellation and prefiltering operations (fig. 3). 
Given that fact, it would have been obvious to one skill in the art to modify Al-Dhahir and 
Dent in such a way as to perform concurrently the interference cancellation and 
prefiltering operations in a sequence estimator in order to improve prediction of received 
symbols as taught by Malkemes see paragraph 0019. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jean B. Corrielus whose telephone number is 571-272- 
3020. The examiner can normally be reached on Maxi-Flex. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571 -272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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